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This communication is the final report for NASA-Ames Research 
Center Grant No. N6L 05-046-002 to San Jose State University. It out- 
lines the work undertaken from September 1, 1967 to September 30, 1977. 
From its inception, this project was conceived as a collaborative ef- 
fort between faculty and students at San Jose State University and re- 
search scientists in the Lire Sciences Research Laboratory at Ames 
Research Center. However, practically all of the experimental work was 
carried out at the Laboratory using the Ames Research Center's exten- 
sive computer and simulator facilities. This collaborative undertaking 
has served two major functions. In the first place it has supported a 
series of specific research projects proposed by the project director 
and a number of ongoing research projects being conducted in the Labora- 
tory. Secondly, it has made a major contribution to the scientific 
development of a large number of San Jose State University students, pri- 
marily in the psychology department. Furthermore, the grant has resulted 
in a number of useful interactions between the faculty at the University 
and the research scientists in the Laboratory. 

Research Projects 

The research under this grant began as a series of psychophysical 
experiments concerned with vestibular function per se and specifically 
investigated man's sensitivity to rotary acceleration. This has 
resulted in thresholds obtained both in darkness and with a fixed visual 
reference on the largest group of men now available, and data are 
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available for both pilots and nonpilcts. Data have also been collected 
on other psychophysical functions of the semicircular canals and such 
topics as the effects of rotary acceleration on tracking performance 
and monitoring type tasks. However, with succeeding years the objec- 
tives of the grant were broadened substantially to include vestibular- 
visual interactions in flight simulators and neurophysiological experi- 
ments dealing with the vestibular functions of animals. More recently 
the objectives of the grant have been broadened still further to include 
the study of the effects of other sensory systems in flight simulators 
and certain flight management investigations of concern in maii-vehicle 
system interactions Consequently, the tenth and final annual report 
summarized not only work on vestibular processes but also included stu- 
dies of such diverse problems as: (1) the control of the signs and 

symptoms of motion sickness by biofeedback and autogenic training, (2) 
visual processes in simulated cockpit displays including Head-Up Dis- 
plays, (3) auditory cue utilization in simulators, and (4) selected 
flight management problems including evaluation of work load and the use 
of synthetic speech callouts during the landing phase of simulated 
fl ight. 

As a result of this broadening of the purposes of the grant, the 
experimental work conducted does not fall readily into a single, sys- 
tematic investigation of a limited field. Moreover, the specific 
findings have been summarized in the 10 annual reports. Consequently, 
this report will simply bring together all of this work on man-vehicle 
interactions in a complete reference list of these contributions 
to aviation and space science. These reports have been arbitrarily 
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classified into three categories: (1) published papers, (2) papers 

read at professional meetings, and (3) completed masters theses at the 
University. It should be noted that the same experimental data are 
sometimes repeated in more than one of these categories. This refer- 
ence list is to be found in Appendix A of this report. 

Co llaborative work between the University and Ames Research Center 

The grant has also served as a vehicle for extensive interaction 
between the University and the Center. The extensive collaboration 
involved in the research effort can be shown in part by the number of 
University faculty members and the number of Ames research scientists 
who have taken part in the work which has culminated in the research re- 
ports listed in Appendix A. During the tenure of the grant, in addition 
to the project director, nine faculty members in the psychology depart- 
ment have been active on one or more thesis committees and several 
others have served in various advisory capacities in connection with 
the research work the student research assistants have carried out under 
the grant. These faculty members are listed in Appendix B. 

Several research scientists at Ames Research Center have also con- 
tributed in a major way to the scientific training of the student re- 
search assistants through the students' work on the various research 
projects. The Ames research scientists who have worked most closely 
with the research assistants are listed in Appendix B, but many other 
members of the Ames staff have made important contributions to the work 
of the research assistants. Both the faculty and the students have also 
benefitted from contacts with visiting scientists at the Center, and 
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indeed, several of the students have had the opportunity to work for a 
period with some of the visiting workers. 

The grant has made it possible for a large number of graduate and 
a few undergraduate students to profit by experience in the Laboratory. 
A total of 62 students have received support by the grant and 55 have 
worked as research assistants for extended periods (typically during an 
academic year) in the Life Sciences Research Laboratory. This v^ork 
has made a major contribution to their scientific development and has 
served as a valuable supplement to their formal academic work on the 
campus. As evidence of this, 26 have completed masters theses based 
on work conducted in the Laboratory, and ten additional theses are in 
progress. Some 63 experinrental reports have a student as the sole or 
as a joint author. Of the students who have worked on the grant, 23 
have been accepted in graduate programs at other universities leading 
to a doctorate while 9 have already earned doctorates. Some additional 
details regarding the activities of these students are listed in Appen- 
dix C. Altogether the opportunity to have experience in a working re- 
search laboratory has been an invaluable contribution to the scientific 
training of these very able research assistants. 
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